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An apparatus for controlling the temperature of a substrate, wherein a stage (51) on which a semiconductor wafer (3) is placed has a 
vertically symmetrical structure comprising a thin, flat type container (53) of a metal of a high thermal conductivity, and film type heaters (7, 
35) pasted on upper and lower surfaces of this container (53), the vertically symmetrical structure being adapted to prevent the flexure of the 
stage (51) which is ascribed to the thermal expansion thereof and improve the soaking characteristics thereof, the container (53) having 
therein a hollow (II) for making cooling working fluid flow therein, a plurality of ribs (21) being provided in the hollow (11) to heighten the 
mechanical strength of the container (53), the high-pressure working fluid flowing from a plurality of inlets (17), which are provided in a 
circumferential portion of the container (53), thereinto to be supplied as high-speed jet currents into the interior of the hollow (II) through jet 
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vertically symmetrical structure comprising a thin, flat type container (53) of a metal of a high thermal conductivity, and film type heaters (7, 
35) pasted on upper and lower surfaces of this container (53), the vertically symmetrical structure being adapted to prevent the flexure of the 
stage (51) which is ascribed to the thermal expansion thereof and improve the soaking characteristics thereof, the container (53) having 
therein a hollow (II) for making cooling working fluid flow therein, a plurality of ribs (21) being provided in the hollow (11) to heighten the 
mechanical strength of the container (53), the high-pressure working fluid flowing from a plurality of inlets (17), which are provided in a 
circumferential portion of the container (53), thereinto to be supplied as high-speed jet currents into the interior of the hollow (II) through jet 
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rate and soaking characteristics of tl^^nratus are improved. 



(57)^#J 




ae T^^-irsgji^ 

al t^/<=t 

AM T/uy=T 

at t-^hyr 

AU rf--^h7!)r 

A 2 7f/U/Wvt^ 

B A #X=T • ^7x^ft 

B B /</i^< K^. 

B E ^A^— 

B F • 77V 

B G -7>v# y T 

B J 

BR 

BY ><v/i — -> 
CA 

CF W7y* 

CG =V=f— 

CH * 

CI 3-h^**7-/U 

CM — V 

CN 4>g 

CU 

CY ^o;* 
C 2 = 
D E *y 

DK x^-^ — ^ 
EE 



ES 


**<4> 


L I 


F I 




LK 


F R 




LR 


GA 




LS 


GB 


5i® 


LT 


GD 




LU 


GE 




LV 


GH 




MC 


GM 




MD 


GN 




MG 


GW 




MK 


GR 


*y->* 




HR 


^o7f7 


ML 


HU 


— 


MN 


I D 




MR 


I E 




MW 


I L 




MX 


I N 




NE 


I S 


7^77^K 


NL 


I T 


^*yr 


NO 


J P 




N2 


KE 




PL 


KG 




PT 


KP 




RO 


KR 




RU 


K2 




SD 


LC 




SE 



V tr>ya^^ > SG 

* y • 5 si 

y^<yr sk 

h s L 

y h7~T SN 

frf^^fcir SZ 

7h^7 TD 

TG 

^KlT7 TJ 

-^ya^tit^ tm 

-*"5r K=TlB^x— =7 7 ^ 7 TR 

-* y ua 

UG 

^— y r us 

•*5 0*f UZ 

> =^rv-= VN 

= v?at — tv YU 

2 A 

y — /u^i— z w 

. CP— ^ > K 

-7> K 
)\s — 



*n Vt*7 
^.— ^—^^ 1^7 



WO 99/41778 




PCT/JP99/00636 



& ffi & m 

m m n m 

■f £ ^\£#p^L^©tlH3^£n-f & ^ r> «fc 5 {3 S £ ^©flnlf&WfiW 

mcDummmwii, ftmm<*&%L-riztb^ mmm^»^m^ mmmz^ 




WO 99/41778 



PCT/JP99/00636 



±%Lm<DWf% trmmcompjr fc© hit? jaguar Dtua ^o 
*3BRB©sfcs«i©B«ms ^^*s^< N ±9i&ti&&<, K-Di&mmx' 



h. tci $) <5> 0 



HJ3 CD gfl ^ 



2 






WO 99/41778 



PCT/JP99/00636 



ilSMh^f f,*i5 0 &:fc\ Jif3 r^®j tit. Sft^Xr-^±CiI 
T — zs±mT*$>2>tiK &fa £ * =r — V \Z /n* =l - A ^T* o,& ^-fl- 

it & i; a ftn-^-yu is\±m*t£&m>tiitn% x a ^©j; 
o tem&&^&xmfcmmgnzm(Dx^-vn%m-t : bcDx&Zo 

tmjfo&&<Dm±*m-ox^2> 0 
£tz, irM^mmmmxi^ AP^ffip©iag£> xn^^mmm^izm 

h&nzzti^tinimmmffiizmrtzztizx^x, <^mm.i^(Dum^^ 

&mftXX % Zfctt^lzteZ J; -5 fc= LT* !K - h *>K)^tt©|p]± t 

^-^•r^o ^e>{3. xa^^m^mmz^m^mmmt^n^^^mi-fx 

l£ft£*K iSlM*. AP£tm£^Ma^£S*£©^^'xii<3I')mL 
fefilt^S ct 5 £ Lfc Dl-^dhtJ; *K ^A13U©{^fMft:©&R>^fi; 



3 




WO 99/41778 



PCT/JP99/00636 



# ^ m (d m 2 <d ffiy m iz ? m m m. m m w g s & , m m i 3 m ? & £ m % m t 

w (d m 3 © fuj ® ^ -5 mm^&umm m & , mm izm-f2>^.m%mL 
it, {^m^^m.Ttzisb(D^mts Qmftrmi%<D^.m®mt®.$mt%m 



4 





WO 99/41778 



PCT/JP99/00636 



- ^ *s ^ ® m t m. m c -o v n t m r v % m #j *r ^ * * m. t- & a tz #> N & & 

«EK13 «t A £ ^ 4 A □ &mtt f) ftT ^ * o C ©StRSS^Jfflliga «3 J; 

ft«u ^^-^rt©^s§{c, ^©jisoasfCDiimjEp^f^tt^^aEA-r* 

f£©mP£^i&jS^£?ftoT3£££iBgLT^So £ft£«fc*K ±«EhT«E 





WO 99/41778 



PCT/JP99/00636 



'j* «ebs m (D iz «t o x mm t j: & sjsm #n*n £ *u ±9*M4 # fqj ± -r s 0 



6 




WO 99/41778 PCT/JP99/00636 

H£SU©#^&il»£?JT-il 13 4 b*mtK APfr £ ©ft ttJP 

-2> o 

III 1 il *$£W(Dm 1 ©HM^fJ(cA^^M?SJ^^J^^g©X^-^gl5 
0 2il 0 1 ©A- A^T-©¥8?tS0o 

0 411 0 3 ©A- A^T-©¥BM0o 

in 5 ii *pm3 (Dmmmm mmummm^m^x^ 

0 611 0 5 ©A- A^-£©¥BJt®0o 

0 7li, * % M © B 4 © llffiBSi t: * ^ S fiS tfil ^ S © ^ — ^ SB 
0 8fl 0 7©A- A££T-©¥BM0o 

0 9 11 #$BBJ3©& 5 ©mUBSIti^^S^IRSS^^g©^^-^^ 

#©{I'J»T®0o 

0 1 0(1 0 9©A- Ai^T-©¥»f®0o 



7 



WO 99/41778 



PCT/JP99/00636 



0 1 11 *&W<Dm 6 <DmMJ&1&£tf>ti>Z&fam&f®ffl&W:(D7.y^ — V 

£ 7k ¥ * ® £ i& o T Wr L fc ¥ ®r ® 0 0 
0 1 5 (A) ttll 4 ©A- Am. 0 1 5 (B) {±0 1 4 CDB - B*jlfc:$& 

HI 1 6 1 JSS»EB&2 0 9 A, 2 0 9 B $MLT*W F7023U 

mi 71 ^mmcom 9 ©^jtess(3^^^>*^^j^$-ijip^a©^^-^ 

0181 0 1 7®C-C«|fc:?&ofcBf®Elo 

0 1 9 1 #^BJ3©3I1 OOHJffiBJISti^^SStESS^JIW^SO^^ — 

0201 ^mrnvmi KDmMmmiz^^^&mujs.mm^m.(Dx^- 

02 2 ii. *^b^©^i scoiijs^sifc^^ss^saf^jfflisiao^T 1 - 
02 3i ^worni 4 (Dmmmmizfrfr %&m&&fflmmw*Mm-r 

* 2tfc©$S©¥»TliElo 
02 41 02 3GDD-DHtZ*So£;^ — S?CDI 



8 




WO 99/41778 



PCT/JP99/00636 



12 5i£, *%wv>m \ 5<Dnmmmizfrfr2>&mu&fflmmw.*m-tm 



12 *mw(DW,\ Gvmm^mizfrfr&m^&ummw-O)?.^- 

12 7lis 1 2 6 (DA- Amzfe-ofz^%s(DmWmo 

12 9a, m «4 o 9 c (Dftrnz^z-tz^mcD^mmmo 

13 0 Its 12 9CD tf-f h*I4 0 9 a&l>*4 0 9 b (DBW% ^ X. tz&m <D 



13 nt, mzwcDmi 7 oiiiitfrfrssifiiiiiiiic^T- 
v * m & r z &m <d m m i „ 



mornm, mM$jiz&¥m<*ii7 *^3wmw$ti2>o ^-yiciitii 



9 




WO 99/41778 



PCT/JP99/00636 



%kmpJtlzm — M£ 1mm) CD'bgte 3c£a 5^$i^ £*i£>©^ 

jg 5 x;\ 3 ^it, >> 3 fcCD&fci!&R&± LT^S (d*Ui N £x 
^3©^^ — ^ 1 50>S>©?5&£l35±f -5fctoT&5)o 1 fc*«B&&© 

2 ~D(DMfr t>Mf&£tiT^2>o B 1 ©Jite:*^ — ^ 1 ©±®£«tj$-f 

«ETfca&©^P3487&©gS9 »K ilt-^ 7 te^tl 9 ©±® icgfi D 

i i a»£j*m-r3fc«>©ffip 1 9 # -en-? maw- ?>tLT* ^ ^ lts =&a 

P 1 7 ©@/9ffc:fct8H*fl:*&W 13tf, tUn 1 9 ©@F/f £ &^£M#am 1 5 # 

M*SSBfr& MAS L^h%x.^n?>)o 
1 H*Ucfc* N #^©@F^(c N llh^It^K- U 7 2 1 #:£T PjtLT^ 
So :o'J72 l©-o©gi$yu $f l ©£IM33iJg£i«tf>Ts fSfcfMfojft 

ftmmfo £ #* L T iSM (3 « & © T\ t>*KJ $Vt£ * & j$ 

t'^So U7*2 l©fg 2 ©§!$&, Sfil lrt©fttm#©Sfcft£SL 




• 



WO 99/41778 



PCT/JP99/00636 



ftl&SJE^^S 1 U^iCifcLMMn^o L^U £?B 1 1 

lit 3 £#33J-r afcA&fc/Hl^ £*i£o >)x;\3 ©AP^tt^Mt — ^ 

7T-fTOo #JImK AS©{tS&«E#£^2§9l*9fc:ML"^ £ ft £ SMS ft fc: in 

fr£>&. ftlb^#l±fllffittfc2JDf& 1 0 0°C J p2 0 0°C©«fc-5fcHM*$ 

^9 ilflt-^ 7 k.^ 5 ^ligfS 9 CD 




WO 99/41778 PCT/JP99/00636 

i^ctoTs 2 (I^EPT^T £o tISOAO 1 7 5> ©^tl* s S^ £ 

fr£>T-&3o £53 ©JUSte. 'J7*2 l©#St: <fc^T^§s9#g^tC&oT 
Iff CDf^l^$il& ITlItftiM^^i fcfe, £S 

9 F*3T-©f^»j^#:(7)3S^^ffl?ST$) R-d^M % -Mm L < & & ©T", * 

V 7" 2 1 t«fc5 SL^tiz J: t> ^Jg^-^tf ^ #fl¥*g ^nSiP^tfeS, II 2 ©3 

Ei3 i±m 2 (DmMmm<DX7 L -iS(Dmmmmx°& ei4^ih3 ©a- a 

^tcj; SIrI^t 1 — © ¥ Br IB SIT-* So El. 2 lz IBJ Cgi 

li©Ilt-^ 7 tllBJIt^ XT-|5j^fi©^IIb — ^ 3 5 ASIA tjfttt £>ftT^ 

s^iit^^o ±T©iit-^ 7,35 (±Miuh isTmtiftej&mznzo 
3 i trnw^-nm-^^m^ti^-r^h, t>^;\ 3 tx^-^3 1 

1mm. T-^T"&&) tfMtioTl^^ia -)x/\3 0fi^ 



12 




WO 99/41778 



PCT/JP99/00636 



JfilztS £> #T#T IS o (mz. v . 1mm mo tzttX 4 0 K*I 

^^(Dmm^3 7 (DmmizftMffi.fo<DAn 1 7 &mf znx^z&xfr&o 
z<Dm&(DmMffifr3 7 it, 3 corncob tmvwm (Mz-ifr)i* 

#5? 3; U^o i^^gp^3 70AP 1 7 £> ^ A b fcff ffr£ltf#y\ C©jl^g|3 
< o III 1 LfcHU©HJI6^SS-eH:AP 1 7 5> CDf^ffir#t#:#ij fz 

3 frbfrteQMntzmpRiz&K) R^^(Dmfcmmtm^(Dx^ 
m 5 &M3(DmMBm(Dx^-is<DtMmmmx& ^ mejiiasoA-A 

^ii^iTrii^ ^r-5?5 1(0$S5 3#> 13, 4t^Lfei2||jK 
JBS8CD^S3 3©fl§j£Jciin;LTx £?B 1 1 £Jl*ig|5 3 7 F«3©gB#i:MHias 3 

155 Kfci\ M^a53 7 ftlzffi,A LtzttMffi.fo* v ^ y hSRt LT ^'C^Ir] 

ttT£t3£#>©#l& (la^-efct l o<H£3i#&^#, J; *> %>Wlx «tu) ©v 




WO 99/41778 



PCT/JP99/00636 



in 7 t±tg 4 (DmM]&m<Dx t- — t?<ommmm-£ib *k ms\±mi © a - a 

6 i § isi* ^ — ^ <d ¥-mm m r* * a 0 

^M^T-ii, X^ — ^6 1 (0$S6 3 (DmMgLtz&m (0^14 1 2 
mizMgtjiWlfi^ J;D^i^Tct^) ©vx y h p 6 7 ?:ig(tT^C ictft^ 
1 3 £f£-£ Ls ^ti^tfc©^ x^Q6 7 fr^QM 1 1 F*J©^*i^*i#i & 

0 9 &m 5 ©flM£?J©^^ — :x©{fJj®T®IIlT"& ^ 110 l±m 9 CD A - 

a & (z «t & i§j x ^ — © ¥ if ® o 7? & & o 

^HJ&Bli&s Xf-y7 1 <£>^i§7 3 f*l©£#!J 1 1 lc tf & ^.H^ ft 
^ftKj^t^^r^t-r «t o iz. L£ & ©-£&3o 7 3 ©Jsf£© fcStffc© 
AP7 5^$>f5s £$P3 1 1 ftfcifci^ i©AP?L7 5 t:*rj5B-rS^^Sffl>uT 
IrattOPB^ 7 7 CCDPSM 7 7 £t±, X n?L 7 5 £ «EA L it ft mm 

7 9#gftt£>*lT^3o ^#§7 3©g&^MJ{PJj©M]jjfgB8 1 t±, £ x 
/\ 3 fr^ftjj^^ V) m Lfeiig^fe-DTs C:©M!&i3tf8 1 ©|*|gBtCi± U 7* 2 

i&te<mfo&mn%^mft<Dfamffi*mf&LT^z> 0 n^7 7 4>jim8 




WO 99/41778 



PCT/JP99/00636 



^urn-eft ^tiT&^o mi oiz^tu-ZTjkTXoiz, wm^m±^^(D^ 

hmft^m 1 1 F^T-tfll^^lpJ-NfRl^oTtelHl^^^-rs J: 5 £ L 
m y h O 5 9 . 79 <DJ5fa%F}fflmmJ5fa'^mtt £ 2> Z k.lz£ QBj&TZ 

— V 1 0 1 (D^m 1 0 3 ft-CfcJu £ xa©1T l-teST 11© 
PBH10 5£^LT. ^<fc£#miT3£to©i&tt<D^J*®S§ 1 0 7 
££>«©^J1£ S 111 0 9^^Lt, ^^#t^-r^^ cfe( 7)$- 

^©^assi i i#&£ 0 ^ffl'j©^mffl^iisg i o 7cDEHC(i, mm 

ffipJrizm.foitin 1 9 #^T^3o ZCDMffi 10 7 ©l*JfIJ©PS§t 10 5 ©It 
#@P/rfc\ £$B 1 1 t*J©^£»S& 1 0 7 ^n&&t? fc 1 1 5 

^TV^o WB10{£l&ffl«E#jIE& 1 x l ©JEigtztt, 1ttR©mt«E«:AP 1 
7#H^T^£o 1 1 1 ©rtiftlCDHSS 1 0 9 CD&f&fimlrfcfcts 

fr?>S$m 1 1 7 £jI t> F*3ffl!J©PBS 1 0 5 £RiibTs ftKj^t^^^^ 1 1 
F^Bgai-rSfc&CDvi y h □ 1 1 9#P^T^3o 




WO 99/41778 



PCT/JP99/00636 



<Di/3L y YtfLifi&mq* forfait* -3X&^&< m^tHTo £fz. Qm^'bfrb 

mmrnxb. &&&&&&& t.mm&tfimt>tiz 0 mm 
its ±mti&miz, ftmcDms&i 0 7&e>m&isXtr\>m<z>M&i 1 l^mth 

06, 8, 10, IK 1 2 jz^ vtzmmmm^^^x. v*. 

^ hP 5 9, 67. 7 9, 1 1 9 <Z)Jg)K* x El 1 3 fciBfiBiaT^-r^ai y h 
□ 12 lOiottHPtf^^mC^oTl^ltt^Sa^^o 

hPl 2 1 *dj&»£i©fcH-f y h^t#£ 

mfoxMMtf:iz%}m&)izifcft b . b."d&.w.<d*j v y p*»e>©^i y hat® 

Ell 4 8\ *£gBJ3©fg 8 ©HJE^SIC^^SSIRM^Jffll^g©^^ — ^ 
**¥&1Bfc*&oT«J»rLfc¥»riBEk 0 1 5 (A) (B) ti, 014 

OA — AUSlFB - BJ&ti&ofclBrHiaT&So 

c©M^m$ij^a©^^-v 2 o i&. ¥RtRS©£f*j&tt&*ru m 

1 5 IZmt £o IZs ^(D±m 2 0 3 (D±tzmM2$&L&fa. 0*1* IZ^mfoO i 
;n 2 0 5 ^m-y-^fb^o — i^±® 2 0 3 (Cii N ^I*^x;\2 0 5 

3 <HW±©/J\^f 1,^3^2 0 7#&!9, *'^ 2 0 5 §^^-i^± 

iS2 0 3fr&-^fi©^tv7$*i^Tll/t^5o 
^^ — V 2 0 1 fct x i/\ 2 0 5 ©iaT©M^J^±(wj£^ofe^vlRl 

2 0 9 ZftffilZ&^fc&mt LXMf&gtl, *(Dft&(D&m2 0 9 iiftf&ift 
#*«E-rfctoOgftfiSh LTMl^tLSo («Eg&) 2 0 911 X^- 
^2 0 l©J1^0fIJM2 1 1 ^^^{ClDj^oT^S^t^oTlEIS^ti 
fc^R* ($)*&*! 8*) (D{±WM2 1 3t«fcoT, (WiHl 8i) 



16 




• 



WO 99/41778 



PCT/JP99/00636 



©SB©'J*«EB&2 0 9 A, 2 0 9 BI:E^$tiTl>5o *ne>J®JK«tBS 2 0 
9 A, 2 0 9 Bl:li2^Oli0«ifet), — 2 0 9 Ate, 

bEL (feJITx MJ&&m&2 0 9 AJil^K te#©ffi«©/h«tf&2 0 9 Bfct, 

2 0 9 Bfcl^)o mftmM$&2 0 9 A£MJ&GIM&2 0 9 BJi^StjEg^ 
tit^^o :£T©S?fcifcSg2 0 9 A, 2 0 9 Blt (flsSSSB) T 

HDbtl^s Jfe«EB8 2 0 9 CicSi#oT^£o 4>5*£^tES2 0 9 C 

(*)©4»>lMiS-^i; t) — V 2 0 1 ftCD^'lMuSl-fci^^ 1 6 ifi±X £> ft 

^r-y 2 0 1 2 17 £i± x ^CDjil^^tZT 7> t—V fcj&o T . 

2*OR^tt©«tfS2 19,22 1 #|^h©ISg-£^1%£ftT^£ 0 *M»J© 
3It*c^S8 2 19l±, fEt!j^ffc£*^-^ 2 0 1 M^t§f;fcffl*©T^ 

*) (WT, Stttt«&B2 1 9 ^?), ^gp*»e>ft»«Efr*««&-rs«iii&m2 

2 3hlg^£ft, *»o N ^t 1 — 2 0 1 ft<?>±X<DmW&ffi&2 0 9 AH. 
#^SS 2 0 9 A©MI^gl5©AP^ 2 2 7 ^^btllltl^o (*lflSI©^K 
afcS§2 2 1 B\ f^S&Sjtffc*;*^ — :>* 2 0 1 rt*t.iH}f5fc«)0*0-e* 9 

(wTs j»#i*mE&2 2 i ffib«£flt*^aj^»m-r-5Sfaj©2 2 5 

j*^— 2 0 1 to<D±xonfc'i$Lffl&2 0 9 #m 

S§2 0 9 B©HSSB©tBP5t 2 2 9 ^^ttilltl^o AP^2 
2 7 £:ffiP^2 2 9 fcfc N a^t£§ 2 0 9 ASt>*fl^SS2 0 9 B CD^r#:©il^(z 

±T<DMJtm&2 09A, 2 0 9 Brtt:ii (mi 4fliftl^{: 1 OCDS 
W&m&2 0 9 Ah 1 "OCDgB&ifc&2 0 9 BC L#0^LT&^#) filffi 
fMft^MS§2 0 9 A, 2 0 9 B©±Ittof;otRil:^ti:^ 





WO 99/41778 



PCT/JP99/00636 



1 ifi&XbtiX^Zo m 1 6tt, MBm&i2 0 9 A, 2 0 9 B£i£*LT# 
^ h*702 3 1 *pifflt:^Ufc*)(Z)"efeSo II 1 6 t N K 
70231 (:(iio^©Iitf$» *k fl|;Lfci\ tttn^ 2 1 3 iz^-fi left V 
xmnZ±fab LXtikMJ5\ollz.fefc>-&2>fzisb(D7 >r > 2 3 1 A. 

2 0 9 A, 2 0 9 B©4»^«g±tz^ffiUT*^«l±CD«En*£fefc:^ttSife 
»©7 ^>23 IB, AD^2 2 7 (DIESlC^S LXXWR2 2 7 £ tBT 
%1tMti%£.&1zft\-fZftti>(D7 4 > 2 3 1 C N mP^229 ©IE®Sc#;£ 
tT^ti^mP^2 3 1 ^«t;h,£|qJfr to © 7 >23 1 Dftir#& 

ttm&m^xft&z. tftx- 

2 0 9 Afc 1 OOIMSJS2 0 9 B 15 T- ifx T «fc 5 {3. flsffljMttfcj:;* 
-^/^SHCim^ 9flS<DAP^2 2 7*f, 9ffl(3DM^a«ESS2 0 9 AlCA 
5x ^ne>a«S£8S2 0 9 Aft^JlMfr^'M^^n, ^LT^MiES 
2 0 9 CCiiot^f, 9{@CDftiftS§2 0 9 B!:MLtA!3, *ti 

2 2 9*t,7T-^M5. iCDiflSTx ftjbmftt.XT' — iS 2 0 1 £(D 
AP7H:2 2 7*,tBP^2 2 9 4»7r-5?2 0 1 ©J3*tSP£ffcB U * LT, 

%>»m {z<Dmx& 91^) ©a^is&2 o 9 a i:ft^g§2 0 9 b tw&M 
izmwghxmmj5faxizmizttmm,fo*ffi,Lx^z>tz&, x^-^20 1 

©Ji»SPi:*^gPS©fflJSII^>a«E!S2 0 9 A£f£§fES§2 0 9 BMommm 




WO 99/41778 



PCT/JP99/00636 



2 0 5 t>mW$ti& £-5 ©it*S&^#ffcr> 2 0 5 CD 

ofcflJriB El 

X^-^2 4 1fci\ ?M0»«^Ls E18t^tJ;^l: 4 ^ 
(D±M2 4 3©±C^S^f0S^>^JxK^#f*^^^\ 2 4 5 ftS „ 

— >=±® 2 4 3tcfcfc. *ift-)i^2 4 5 3 f@J^±©/J^ 

£2 4 74JfeDs ^SMfr^i/N 2 4 5 ^7r-^±®2 4 3 £ 

X^-v 2 4 1 i±, ^lft^7i^2 4 5©ifiT©^*SJW±t3j£A J ofc^?H 
2 4 9 fcrtSPCfc ofcgSfc LT^E&^tis © I*) £tf © £ tfU 2 4 9 &{tftj£ft 

i?miR<Dmm2 5 1 «t bi§=t'b£\,»mm*t>*>w&2 5 1 iiisMxciE^tit 

S5ttS2 5 3 iaoT, 3©If«M2 5 3 CD^(H!lCDBgJK«tBS (WT, *|.&8E 
ESfclO) 2 4 9 CtftiM(DFiBMffitlz&.fr£ft^ £©rt{»J©H7&m&fci: 
S^fc¥fTfcM^f&#©tfctflS2 5 5 fc«fco-t\ ^M©*M^ 
/J^S§2 4 9 A, 2 4 9 B tciE^^tLT l^So * ti £ «B^l^«Eg& 2 4 9 A, 
2 4 9 Bti±2oOlIA^!9, — ^©?f^©'h$ftS§ 2 4 9 A (i„ S^TIrI 
§ fcft l&«£i*:*SS-r*CD-e*. & (J2*Ts T!)$fcB&2 4 9 Ahl^X iSOl 
iOW2 4 9 B(t E*±fttfcf£Sm#£«tT*<Z>Tfe£ (WT> ± 
t>«EB&2 4 9 Bfcl,^)o TD«EBS2 4 9 Afc±&$fcK&2 4 9 Btt&SfcKfl 



WO 99/41778 



PCT/JP99/00636 



7,^-^2 4 1©T®2 5 7lzfcJU*Mg$fcg&2 4 9 C©jST<4Efc$&oTs 
RJf*£©^ti&2 5 9 i«S^ntl^. £©R3I^?5?tS&2 5 9 ttftl&Sltttfc 
*:r-^2 4 ll*l^#t*&t-S!Sa**>^ (WTs Si«#t^Eg2 5 9fcl^K 
#8Ba»&f£l&«t#;£#t*&-ra 2^(D^^2 6 3 fro s *US8E 

s§2 4 9 c comzmzfev v ^^mv t>ntz%>WL(Dmx'R2 6 7 

SS2 5 9 tftflliJT-RMg U*>o|5]/i>©ISST\ BU © P3 © SKIS 2 6 1 
^tlt^So C©f*]{j!iJ©3g>|£?£gg 2 6 1 l± N fti^^Xr-^ 2 4 1 fi* 

&j#m-r *&«>©*>©-£& & (wTn jg**#mB&2 6 l^v^x ft 
^su^sfm-r* 2 *©j#itm 2 6 5 fc^^nT^So 2 6 3 tmta 

© 2 6 5 ii^^tu ML*2*ft5!fcSI±!&:<, 1 *T *> 3 *W±T *> 

X-^-^2 4 l[*IO^t©TD»iiS§2 4 9 Ait =§-^ ©±3Sb©II^M 2 5 

3 {zr$ttt > ntz\nfl2 6 9 £jfifcT*Mg«tl&2 4 9 fro, 

<DTW>(Dfe.uizm\-y ^nfzianfz 271 £MCTif#^msg2 6 1 cut 

£ fcx £T©± D^tSS 2 4 9 B i±, ©T*Ss©I14£il 2 5 3fcH 
t*£*LfcAP^ 2 6 9 &mVXftm%i%$.2 4 9 CicMiiU ipo, =&^©± 
«OiaCllt?>tlf;lllP^ 2 7 1 £iiDTIf«j#/±JS&2 6 1 CcMLTl^ 
So AP5t2 6 9 ^mP^2 7 ± t)^VT t)3fEK2 4 9 A, 2 

ii$L^r-j;2 4 1tt, T;i/^£A, £©8fte$SM4®&^ 

JU±©fllfiR©^7 L — ^ 2 4 ltlt El 1 7 ttfti65(i 2 o©T 2 

4 9 A£2~D(D±*)$ii$&2 4 9 B fcr £ T if* 1" «fc "5 ft Mifcii* ^- ^ 



• 



WO 99/41778 



PCT/JP99/00636 



jg«SP©*MS$KK 2 4 9 C £ H 2 5 3 0it©AP^2 6 7 £iil;T 
£T©T *)RXf± D«EK 2 4 9 A, 2 4 9 BCA^ ^tl«S§2 4 9 A, 
2 4 9 Brt£±fr£T^&LFT#^±^i2ttU ^^-^M^gp©tBP/t 2 
7 14>^f-i?M5 0 ttthffi.i&tXT — V 2 4 1 £(Dm 

n^2 6 9fetBP^27 H^r-^241 ©MUSBfcHftB U ^ LT> £ 
»*©Tt)«tBS2 4 9 Ai:±!)iSEg&2 4 9 B #3£SCIEg£tiT_hT#|nJT 

10 ^ tlx 4 1 ^©^Jg&J^M^t^tl-So #{C®tiT±9^ 

r&Jgtz&Sflti&te:. — 4 l©^R&mi&2 6 1 «fc t) *)^fIJ©P3B^t 
S§ (T?)StJ c ±»3«EK2 4 9 A, 2 4 9 B) Mt-$>l.fc^ £©l*HfJj©$I 
*£±tc^#ft:^aL^ 2 4 5 tfii^JiSi?^ X^-i^ 2 4 1 <DW.m£¥ 

^r-y2 8 1 tt. ^#-f*r>^/NCDifiT©$I^6W±tj£^o^^?i2 8 9 
*^tfeofcgjgfc tti^^ ^©f*)3l5©£?|3! 2 8 9 fcfctfs «E 
■ffc#>©«iB&fc LTffl^ ?>n^o 3©^v|5l («E8S) 2 8 9il Xr-VMU 

<D®m2 9 1 «t ^^^>b^um^%%^m2 9 1 hiEU^iB^tifcjf^ig 

2 9 3 (:J:oT, £©3S#g2 9 3 ©^{ffl0^R«EK (W"F. *US8tBS£:^ 
a) 2 8 9 A£ftfIJ©P3ff^S§2 8 9 B hfcE^^tiSo P3 ASSESS 2 8 9 B 




WO 99/41778 



PCT/JP99/00636 



d*l£><Dt:>_t:7 0 2 9 5 »T^#^©^3»C^TSo 

Xr-y2 8m, *©JI*S3&© 1 ISfllrfcx {£S&SfE#£:x ^- ^ 2 8 1 f*g 
£{S*ST3£#>©#tfSE 2 9 7^WU £©«if&E 2 9 7it f^Mffc£^ 
SUtl&tSMf 3 0 1 tmWiZn, i*-D$\.M$i$&2 8 9 AteJ&fiUT^<5o 

^^ — ^ ITil&E 2 9 7 fcttttffcfc;*^ — S^i&gB©gim 

tfciu 2 8 1 rtfr^»ifc#£i*aj"f h*l/-f>E 2 9 9tf 

^^tiT^So h'l/-f>g2 9 9 fci\ f£S&$fc#£&#>^ <fc 5 £ v ^i^E 2 
9 7 J: t> fciS^ffiCfefcoTlfln Ltl^o ^3g«EBS2 8 9 A£PJfl£«EB& 2 
8 9 B £:£tt-f2]3iS#;^ 2 9 3 ^f&©AQ^2 9 7 &m£fe M y 

UttkftT^So £tz, 9 3©KW>E2 9 9 ©JESiC^fc&glS 

^iitOI&^TfcBP^ 3 0 7 SMLTUS. 

W±©ii©Xr-^2 8 IT lis HI 1 9 t^EPT'^f <fc -5 f£ffljift#: 
2 9 7fr — s;jSJjaSP©fl>SR«E8&2 8 9 ACA^ * LT^3l 

^tS§2 8 9 A*»£JgiRS 2 9 3 ©Agfl^OAP^ 3 0 5 bT P3J&«t8S 2 
8 9 B £#,i>^ftfr?#fp]T-^iAU RBiSS 2 8 9 B |*] £ 4> >i> 

3 0 7*^ h'U^>E 2 9 9 {z fcfcJT ^ ^fl^i*m £ ft £ o d©3iflT^ 
^fijaMfcfc*^-^ 2 8 1 i:©HT-l»2fi5^ASfTt>^ ftMim<*<DUg.l±&{b 
tt^<o 14»L, — ^ 2 8 1 cDjlJitgl3iC|aS^nfe^^©AP^ 3 0 
5 *^ftl)^^S^(C^>&^^lD]T-Hff^SS2 8 9 B|*|l:^AU ?LT^ 
P3JBSrtS§2 8 9 BrtT"ii«t©7 0 2 9 5 #f£lb«H*:©«Eft£SL 



22 



WO 99/41778 



PCT/JP99/00636 



S&2 8 9 B(Dm&T'$>Z1ttb, ROSSIS 2 8 9 B ± Iz 

&*>x Ell 9t^Ufc7r-^2 8 1 £^Ts RfSSS 2 8 9 BHi©^ 
|fe©AP^ 3 0 50^, K l/-f >K 2 9 9 fciS^o* 0 TM'J Cffigf * 
AD^3 0 5I1 ^IcttAP^T-fifr < T. R7£«EB& 2 8 9 B e> *Mg«t 
{£2 8 9 A^ftSftSEfr^mSfc^xomP^fc LT$St£-f3fr& Ltl&Oo * 
at^ot^), R^«E«S 2 8 9 BF«3-COfti&«t*©«tntt N ±»Jj©#ifcc7) 
AP5t3 0 5 fr£^&*;£li^f^im#A s 8EALs ^^©^^f > 2 9 5 I: J; 

±M!OAP^3 0 5X'<Dtt&jmi*(DHtem9&2 8 9 B ^©StAtDfH^^ 
<U fro, ^©{4f J; l?T^if|iJ©AP^3 0 5 tiAnftTfctfc < ttJP^i: 
LTft&fatffll^ £ o iz LT * «fc^ 0 ±83^«S 2 9 3 tt\ l£g L 

mm 3 1 3 O±I{:I^^tife¥R«0t- 1 5 tfr^Ml&Z 

tl^o £§13 1 3 ttx 0ditfc£E 1 4 ~EI 1 9 Ufc^-rftfr©*? 1 — ^ 



23 





WO 99/41778 



PCT/JP99/00636 



2 1 (D±mizn& vm-* t>ntz? << ;uA«©«M^t— * 323^^^ 

#t$oi**l3o 3 2 1 fc)U #'Jx.fc£IH 1 4~m 1 9 I, £ U "f tl^CD* ^ 
— fc#T-£So ^3 2 1 ©iiSfcfct, ^^^7 31 

^££;L3fc#)<7)/J^&3i$e3 2 5 tfigtt&ftT^So f^Mffc^itTii^ 
^fcfc*^ — fbT-#&M§»3 2 lc0SJStpP>4 N «^t-* 3 2 3 TMfit 
LT— Jl.gUf?&J§fftl4£j£f£-f RJt6T**>So^«lt — ^ 3 2 3ft 

§^3 2 1 ©±!ST-^ < T®(3i^(tT*> J;^o 

iii 2 2 «s #$giu§©^ 1 3 cDmmmmizt^^&mummm^m.cDXy' — 

Xr-^ 3 2 7ii, *^BS©J^S^^ofe^P3fe^O#§53 2 9 Z\<D 
SPSS 3 2 9©±®i:T®t:ia»)^tte>tifc7-f ;i/A«©«|»Slb — ^ 3 3 1. 

333 t^&i^^nso ^3 2 9& N ms-&m 1 4~E1 1 9 C^lfc^ 

"Ttt^cD^T 1 — ^^PI«3&«|jg**,oii:ASTtSo^S3 2 9CD±®Cfcj: N 
^^fl^x/N 3 3 7 £££3 fctf>©/h£&ggjg 3 3 9 tiT ^ 3 <, m 

i^t-^33 1 N 3 3 3 &n%&3 2 9 ®±TiffiSK:#4t5feft % — 
^ 3 2 7©±T©iSjg#±&^fc&!K ioTs *8fc:tfaJi:ij[]gfci;£tD!>#*. 
£Bf© J; 9 &^&^Jg^bP$£:fct:)-£*^-> J 3 2 7©f«3It 
«J$iJ^ns T^t—V 3 2 7 £:^#£:i:;\3 3 7 i:©?^©^ y 

El 2 3&*f&W<Dm 1 4©f»^lzfrfrS^?SJg$y^g©*^-> ? 



24 




WO 99/41778 



PCT/JP99/00636 



fc [SIX 5 1 - ^ ©»r® tb & o 

4 111 0 2 3 izm-f&v &¥$TS#fii£& ofc 2*fc©¥R*K 
i©S3 4 3, 3 4 5 §Itotg^Lf;^t^^. 2 3 4 3 , 

^^l^^l^fciSE'rSl^ti^ff *#ffl^t^#-»*©/J\SftK3 4 7, 3 4 9 

fc* LT^£«, LTx 2#C©^3 4 3, 3 4 5 fcJu 2^6Dm*l#|qJ#S 

*T{33&aS^-efflSt:g!^^ixT^ao -^©^f§3 4 3 ©±«E{BI^T«tiBS 

TffiH»<*ft£©T% &&&&&&&& btlZo 

7r-y 3 5 1 11 00*. «0 1 9 fcjjs LitX^ — v t&^&Dlzm C$fj££ 
7 4 vtf^itx A^^K©ffittXttffl#©ll«*iffc3 5 3 # 

zmm-t &&?&(Dmmm-?:& d n 02 7^02 6cda-a$t®0t-&£o 

X^-^4 0 1 £fitf£-f &^§g4 0 3tts tf'JxfcEifigtf 5 ~ 1 0 0 cmT 
J?£#0. 3~ 5 cm© lttC^RiTfcSo ^O^i4 0 3li, JlSftSflCD 
S*r(BJ©SBSPt3, sfcffccDAP 4 1 1 i:tHP4 1 3 £«i;U {£a&«tf*:£jl-f 

4 0 5 P«3fc\ JlcSi:^#Mi:*3R^aSS*^l:^Hi:Sfc«>CD^ai[© 
'J7(Xtt7O)4 0 7 t 3o©^ FI4 0 9 a, 409b, 409c 
k.*VmZ.2>o 2o®^ KI4 0 9 a> 4 0 9 bfciu ti^ti/b 5 Jot<*t\ 
5VM3¥*t £Eg£*U AP 4 1 1 *»£>©«tffc££P4 0 3©*i*l£iILT 



WO 99/41778 



PCT/JP99/00636 



ffiP4 1 3©#|ql'\«i-r$KB&(&T* **8E8S)4 1 5£S/#irSo **«tK 
4 1 5tt, AP 4 1 lA^telDv £?P14 0 3 4>*i:tjtlP4 1 3 t<Dm*5k 
KCDttg-ellt»So ffe©#V h*i4 0 3 c&, IMi«3o)©^§^ 
BSU^MUUD^ **»4 1 5 A^ttlt^feM§U?B0SP^lT 
<3^£i±S£ ? £IBg£ft, ^^^ESS4 1 5CD^ffiOT«Ef*:***«E8&4 1 5 
i:i±^^A^f2o0M(WTx «K)4 17a, 4 17b$Mt 
So *PMS&4 17 a, 4 1 7bli, &%&3 (DmMttfoT-mt) Z o fiaMIS 
4 17a. 417 bi^£Ht*fcWs Itjf ^iEoT, ^^4 0 3 (DM 
8astJ&ofe^ffl|0«tK4 1 9a> 4 1 9 bSriloTtBP 4 1 3 ttBSo * 
ffe«EB& 4 15,* FMSg 4 17a, 4 17 b Stf^MftiatSS 4 19a, 419 

3CD^iteff$S{c43^T, i> L#-f h*I4 0 9 a, 4 0 9 b, 4 0 9 c#*K 

^^4 o 5<Dty&&m,nz&M£*<DMm%m.tizffi.&izmifiiti 

T, ^ft£ «fc »)SS4 0 3±®(Z)MJS^t:A*& D ©tr £ D So 
#-f Ki£4 0 9 a, 409b, 409c (clfigTS^ i 

&#£?|b|4 0 5 <D 2^(D*ftfa1&& ^n^frZ ^mt&ft [s-z>-z>V&i%lgl3i%L 
m-ZQm4 0 5£ffc£MSo JftittlH> £i|p)4 0 5 CD* *©8Eft£*©ii5 
{PJj-N^M^)tc#< P 4 1 3 #AP©*ii§r, £?|hJ4 0 5 ©M*t©^ft£ 

T^4, ^»OU^4 0 7(:«tot4t5aail:J:ot, M(3±9^tt 

#|p]±-f So Sft#©fcHAP4 11,41 3#^i§4 o 3(D%mm^m 

tt^ftT^SOT-, a#©ajAP4 11,41 3 "C&Umftlfi 
ZtllZ < < , ^ft^tSMtttcSM-r So 0 5 $*V h'I40 9 

a, 4 0 9 b, 4 0 9 c^f±^S^(tT"ifi(c^g§^B^T-^S©T-, ^ 
t^ftT'^So ^tftiiSS©!KfT{iZ^^^^d^^^^0^©T-, JE 

26 




WO 99/41778 



PCT/JP99/00636 



±IBSi4 0 5rt©*WKi4 0.9a, 4 0 9 b, 4 0 9 c ©Iff JE&iC fcfc, 
^ < ofr©^ 'Jx- $/ 3 >##X. £>*l£o WTs 3 -D(D^ U ^ — S/ 3 

>£, EI 2 8, 2 9, &£>*3 0 Jc^fo 

0 2 8l:Txt^-eiis Kit 4 0 9 a, 4 0 9 b. 4 0 9 c©^ti 

filts £Mfc©« £ g J:i[p]± £-&££&©; W ^^4 2 3 a, 4 2 3 b, 
4 2 3 c#ilt?)tltU5o §/W^U5t4 2 3 a, 4 2 3 b, 4 2 3 c&, 
«0E<fc#*T *)M-tmpJx4 2 4 a, 4 2 4 b, 4 2 4 c ttjBUzffiZ. ti, d©ft- 

£¥$13?- &o -T^fc>*», AM;U5t4 2 3 a, 423 
b, 4 2 3 clt # Rg»t&4 1 7 a i: 4 1 7 b ©m P©#t t> M LiJpJr 4 2 4 
a, 4 2 4 bf*5£©#>r KH409afc409 bt^lt&iit*^ 4«*SS£ 
S&4 1 5 I*) ©}&&©- SB £#r *)MVmPJf4 2 4 a, 4 2 4 b-\D£ t m£i±3o 
/H/U^4 2 3 c&, *ife«EB&4 1 5 ©£B P©#t t) & Lt§0r 4 2 4 
ctt5EcD#>r KM 4 0 3 c Jc It £ n, ^©lr?3llM4 2 4 c lzfeA,f~ 
Sftffc£mP4 1 3(Dl5\nUzm&-r 0 ztilzX !9, m,fcft&ffi4 2 1 § X t> ±9 

4 2 3 b, 4 2 3 cii, £-#>f F14 0 9 a, 4 0 9 b, 4 0 9 c tc&gfcfii 

J KM 4 2 7 tim^t>ti% 0 ZCDiJJ FI4 2 7 t«tt)s 
M4 2 5 ZMZZ i:#T*££o 
EI 3 0 ^T©*V F14 3K 4 3 3, 4 2 7 «ft 

±$©HMTi;i, gif©P4 1 UAPs P4 13^mPhL 



27 



WO 99/41778 



PCT/JP99/00636 



fc^ lCn4 13§AD, P4 1 l^tHD^t^u^t^^o LfrLs 
□ 413 ZXntTZts SSt:Aofc«i#tft«l:^ FI4 0 9 c(Xfcfc 

4 2 7 )Ci^lT LSa #>f KS4 0 9 c(Xi±4 2 7 )©}g]g^<fb# 
^KSotLJK $&14£liig#£;&&TqJ^{4#i&*o P4 1 

T*D«)T^f^ FI4 0 9 ctz^o^^J; -5 £ & -p T ^3 CDT~. #>f Kit 4 0 

T.^ — V 4 3 5 £$tf#-r£^4 3 7 fcfc N BSP3^©¥«T& ^ ^Ji© 1 
1S^ft:T^^^^^FMrJ c mfcgP^4 3 6 £ ©SEffigB 4 3 6©J®gfc: x 

^®2-oOAP 4 3 9, 4 4 lh, /eti&CPICfif t§ 1 -3©tt}P4 4 

ft«t££ u^-a-s^»©tr>j&©7 xx{± u ^)4 4 9 *^ oTl ^ 

£0 ^*E4 4 7 ftlzii, 3 ocDtf-f Ki4 5 1 a, 4 5 1b. 451 

c #£>3 0 2 -ZHOU J KS4 5 1 a, 4 5 lbii, AP 4 3 9, 4 4 

1 *»&0#«E«:% N !§St4 3 7^<tt?&oT«t<*:©mAPi:S^ffliJ©«m4 

5 3 If^rtt* 2 o©^S§4 5 4 a N 4 5 4 b * (Dtoffi 4 5 3 "C&m 
lsfzMfo%&m4 4 7 ©^gfl^MoT/iiP 4 4 3 3r D (D&fR^MfttZ WL 
S&4 5 4 c^JB^r^o ^3 0*^ FI4 5 1 c B&U^£LT£*K 
%E§4 5 4 c A»£fcBT#a«Eft:£fcHn4 4 3 D ^£ ^TM£ Ir]^ 
■f }tftS&4 5 4 d, 4 5 4 e #r t) ig£ F14 5 laSlF 
4 5 lbtl^-o(t^{3^T!9^^-y-TtBP4 4 3 M-r^S&4 5 4 f s 4 5 4 
gs 4 5 4 h fc£7fcj$T£o ftt& 4 5 4 a-4 5 4 h©ifi& N £}|5]3:ft:£ i£| 



WO 99/41778 



PCT/JP99/00636 



^(Dffi.m-em<*ifi%Ltiz&5tz&&.£ti-z^z>o ^ 445a, 4 

4 5 b, 4 4 5 clt ^r-^4 3 5©±ItiI^H^ai$#[!|$t^ 
^(Dmmmmiz J;ft« N ^FI4 5K 4 5 4{:J:DMA s Si4 4 7 

$KfrLtii&^^iiT'M$ii.o «im-rna. ^4 4 7©n$^ 

4tsait:«):t)x M£i$tM4£|qj±-rao M©AD4 3 9, 4 4 

Z<D2£Mm-C&s 134 KM 4 5 1 a N 4 5 1b, 4 5 1 cOHt, ICi 
fl&$J&#-f K14 6 0 a-4 6 0 d #IES£ftT^£<> ^tl^©*"-f KM 4 

5 1 a~4 5 1 c&tM 6 0 a~4 6 0 d(Dm, 3f2#L RVmWZ&W^W: 

03 3 lis #18311©^ 1 8©mS^«ei3^yb^^fe^JgfjiiJ^^S©X^- 
^ ZMftif %> SS©»r® SIT- & & <> 

^^-^ 5 o i zmm-rz^ 503 izt±. i (Dmmmm-m 1 
7 ©^js^ssT^ffl^ns^rnipcD^fs^^ffl-rs ^ tv-? 

^5 0 3ii, :£##fl!KftC±T#8M3#$£;h,T:fc ^ ±® 5 0 3 A&£>* 
TI5 0 3 BC, 01t^lfc 4 >- K &<DWm t-^ 5 0 5 a N 5 0 5 bA^ 
i^^ntl^o SfSMSS' — h 5 0 5 a, 5 0 5 b fct, EI^L&l^ i^t 
SijegtS 3 M&©3fr¥#*^il^o CO, nMtfci/ — K 

5 0 5 a. 5 0 5 bii, ±®5 0 3 AXIiTS 5 0 3 B<D¥% P>*»©lB«tt 



WO 99/41778 PCT/JP99/00636 

5 o i co±m tTmoummznn&ofctjL < -tz t&x% 

^*^s MOAP5 1 lSViilPS 1 3I±, E^©cfc o {3^#§M^BP©S 
^fIJviffi^lcl£tt£ c: L^o ZCDmfcm-tQM 5 2 5 fcfcu 

(D7 4 >(XJi U -7*) 5 0 7 #i£m£ftT^S#, 1112 7-3 2 £^ l_£ £ -5 

-o^r-^ 509 zmmrz^s 2 9 ^jx.^gi3 3 ^raj;:, 

ffiOQM 5 3 1 ©t^Jcfci:, <g§|5 2 9 ©±®&t>*T® h— * 7° U 

— h 5 3 3 tm*. e>tiTl^£o :®t- 9 7\s— h 5 3 3i:<t^ 3 
1 &2 J1C ft . ±®fflij©^v|5|5 3 1 ai;T®ffl0Si5 3 1 btfi^ 
£ft£o €-^?|bI 5 3 1a. 531b Jdfci, fej C:g£#;2«*i6o 5 2 9 © 

IH^g|3©SMiJSg0P{3{i s #^^5 3 1a, 5 3 1 b ^M^^T 3=&A 
□ 535a. 5 3 5 b 5 3 1a, 531 b £ «t#: £ J* ffl "T S £■ 

mP 5 3 7 a. 5 3 7 b$ii^ 0 #AP 5 3 5 a, 5 3 5 b t #m □ 5 3 
7 a, 5 3 7 b&, S^t±T##McM£*i.£c> 

t-^^i/- h 5 3 3 « s muz n^>mmm^^-r)(Dmmxit^m 5 

3 1a, 5 3 1 b *MtiZ>%Lik(DUfg.m'fflfcmm£ti. ^(Dftffi±foizM^ 
X , m^^t-^ 539 #H#)3il;*lT^£o ^7°U— h 5 33(i, 

£?I3 5 3 l©§i^^iC^lt5J:^: N mSTnti, 2 9 f*]£f$©;fft 



30 



WO 99/41778 



PCT/JP99/00636 



u©gi5 2 9®±SSlFT®t:lt EI3 3 tc^Lfc»]fih>— h 5 0 
5 a, 5 0 5 b 3 h &T'£3o £-AP 535a, 535b 

}:#ffin 5 3 7 a, 5 3 7 bli, S^fc±T*Mfrfc&*ifci:* 
T & J^l^o ^JX-Ji". S?H 5 3 1 b©AP 5 3 5 b ££BPC U fflP 5 3 7 b 
£AP£T3 0 :®^l:tKtT% ±®{H!l©£SH 5 3 1 a fcTEiOg 
i5 3 1 bS«Ett*«i<*:©|qI^ii> S^tc^|qJ#^©T, 5 2 9 

t><Dffl£.mi&?/— h 5 0 5Xiit- h7*U- h 5 3 3 * £l^o 




WO 99/41778 PCT/JP99/00636 

m & <d $s m 

o 

So 

5. iius3AnfcffiPGDEB#ife©(lK (2)St>*(3), 

(1) mBAntfm^mcDmmffilZB&tt liuHBmP#iiuf3^©4 I 5*!: 

(2) B«s3AP* s BugB^S©'t'*SBt:l9!it&iXs BulBtHP #iiu5BgfS&©^*i 

(3) MI3APSLFtul3mP^^n^nMH3^©MI^^^i§:{t?>nT^^, 

©VN-rti^-^T'fe^ii^ii i iBtto>£tRsm$ijai^Se 
in]£[n]^Ti£tt e> ti^as^ii 5 t3f&©»tRg&*ijffliggo 

7. itufBA P #151311^ lc:IStte>n. HulBJSiStgBAs. hubB^A*©^ 



32 

• # 



WO 99/41778 



PCT/JP99/00636 



8. iiufB^T 1 — SuHB^^©Bul2±®flJJ©@St>'MfIJ©®£3|g(t 

m 8 mmcomELu&fflmmWo 

BUH3^®^^^tH1"Sfe«)©mP^^Wb. 
ii<jBBAP£ffiP©ISg#&©(lk (2)St>"(3K 

(1) MHBAP^HulB^tlcDjl^^izaSit ?>n. HuIBtKP tfiiufB^©^ 

(2) lulBAP^BUsB^O^^gP^igft ?>tis BuIBitSP^BuIB^^©^^ 
S3 13 IS ft £*1TI>3. 

(3) iuH3APSt>*fuH3mP^^n^nMI3^©M^^(3|S{t^tiT^S, 

© ^ -r ti^-^T- & 3 mRu&®\wmw.o 

11. itusB^^ HuHBS^rt(3HuHB^ftj^©SL^^^C^-a-^^to 

12. iiu§3;*^-^#> BufB^#IOBuI3^tai'J©®St>*^fl'J©®tfiS(t 




• 



WO 99/41778 



PCT/JP99/00636 



(2) fuf3An#iiuE3^#s©*5kSI$lcl£tt£tU iius3iiin#iiuHB^©J13i 
2 0. iiuf3^tf#\ m$ZQmftX'mt^^<DmtZ^W<DiM(Dm£mM<D 





WO 99/41778 



PCT/JP99/00636 



2 1. tuf3^^#s HU^«P«3t:BuSB^Ib«E<*:oa«t*^D***fcfi> 
©IBg##©(lK (2)»V(3K 

(1) mmAn&mmmmcDmmffiizmtt s>*u iirg3fflp#iiyH3§&©*jfe 

(2) mmxn&mmni%(Dtpikffiizmtt e>*u mtz&nftmtznmvmm 

(3) M13AP^I>*BuH3mP/^^n^nBufiB^©il^^{3aS(t^tlTV^^. 
2 3. B5I3f^»m<*:*Bui3^fc:^i(i&rSfe«>©{t M^^t A£M 

24. ^tRsies-r^fca&o^^— 

buHBx^-^^ n BuS3S«iSTO^J*t:iS*sofc«EBS*F«3SPK:*) ofc§S 
hubBSS^x HuH3^SS©MJ^giS{ZTf^ll^#:^MI3^tS§i3^A^-y-^AP 
2 5. luIB^^/^s HUaBmBSOiaJStSPfcT^f&^^MaBmK^&aEm 

2 6. lulBAP ^mP^tuI3^SS©)l^{3^oT^S(ciaS^tiT^?) 
Iif;&JI2 5IB«eo^tK?a^JfflI^go 

2 7. BySBSfEK^atiftO/J^BStiE^^^ 0* D £-5 'J^SST JiS^fc 
S^lRlt:^t&aE<*:3&satttS cfc -5 (3, iiuf3«8fc©'J^I&©#*#iiuiB1tf8c© 



• 




WO 99/41778 



PCT/JP99/00636 



MI ^gp © — ffiS t T bu IB A □ © # ^ C A* t) fio bu I3J1 ©flfefll (3 T bu 13 ffi 

3 o . mm^tm^iz^mcoy << >&mm$nx^z>mMm 2 4 mm<D& 
3 1 . mmm.^^iz^^itm^(Dmm^ms:^ nx^ ^>mmM 2 4 

!B«e<Z>£&Mjg$iJffl]&£. 

3 2. B>jf3^^-^* s s Buf3^^©±®{3^^^nfe¥IS^CDfc— h/i 





WO 99/41778 



PCT/JP99/00636 



35. mu^mmr^tzmcD^-v^m^ 

3 6 . mtE&mftlZ&&.(D7 4 >Xtt U 7"#i2g£ tLT V> Sat 3c ^ 3 5 
37. fuS3^-r FS^ 1 X«1t^©^W^^/t^^x.-g.lf5fclS 3 513 

3 8. BUB3^W^'X^^, tuI3it^©^S&©JSffl@Pif?£^{3iS(t e>tiT 
^SIi*H3 7H3«©MSJg^J^^go 

39. mum Fmtz£zmm&vtzfa&(D±M*mmftMfafoiy i K& 

40. mum FMtK mm,Ani>t>(Dttmffi,i&*, suiBtBP^ia^T- 

41. HuS3*w Mt2^m<Dtp?k(D$(iti& j £(Dmm^m<, 

4 2. iul3^#, BulBAPiilufBaiPh^BSlRl— ©^Fjf tMx. ^sf^Rll 3 5 
H3a©^fiSJg^^go 

4 3 . tuH3^©±®St>*T®{3 N ^- bt£©t-*#ghir£nT& D> 
HuI3X^-^©^^^K^{3±T^U^fi!c^tiTO?,IS^iI 3 5 M3»<<Z>S*£ 



37 




WO 99/41778 PCT/JP99/00636 

4 5 . tuH3APX{±BuI3mP«±T^^HSH^ti^ai*il4 6 I3*j<»« 
4 6. ai^iIt^fei!)CDXT-^§ix> 

4 7 . mjI3APX{iBuH3aiP{i±T^t3|SB^n§ifAf<lI4 6 iZmcD&UU 



38 



WO 99/41778 PCT/JP99/00636 

FIG.1 



or 



//////////.//// / s / / / / / ' / S ' t .< 



13 



/ / Y / / 



////// 



17 



21 



21 



15 



/ / / / / \ / / / / / / 



^3 



•19 



r 

13 



T 

A 



\ 



FIG.2 




1/22 



WO 99/41778 



PCT/JP99/00636 



FIG.3 



31 



1 



7± 



/ / / / / / / / / / / / / / ///////// / / / / / i \ 



\ 



] 37 



E 



13^X^21 35 11 2 1 

17 15' 



■7-7T 



■19 



V I 

33 35 



17' 



13 



FIG.4 




2/22 



WO 99/41778 



PCT/JP99/00636 



FIG.5 

51 




3/22 



fo Si 



9*i 



WO 99/41778 



• 

PCT/JP99/00636 



FIG.7 




4/22 



WO 99/41778 



PCT/JP99/00636 



FIG.9 



71 



(X 



81 



\ \ X / / / / / / / 7 



x J 

35 77 



h 



V / > 



\ 
\ 




5/22 



WO 99/41778 



PCT/JP99/00636 



FIG. 11 




6/22 



WO 99/41778 



PCT/JP99/00636 



FIG.12 




FIG.13 



121 









y// 



7/22 



WO 99/41 778 PCT/JP99/00636 

FIG.14 




8/22 



WO 99/41778 



• 

PCT/JP99/00636 



FIG. 15 




9/22 



WO 99/41 778 PCT/JP99/00636 



FIG.17 




10/22 



WO 99/41778 



PCT/JP99/00636 




WO 99/41778 



• 

PCT/JP99/00636 



FIG. 19 




12/22 



WO 99/41778 



PCT/JP99/00636 



FIG.20 





13/22 



* 



WO 99/41778 PCT/JP99/00636 

FIG.22 



327 



337 



339 



331 



j 



333 




14/22 



WO 99/41778 



PCT/JP99/00636 




15/22 



* 



WO 99/41 778 PCT/JP99/00636 

FIG.26 



401 




403 



FIG.27 

419a 




417b 405 41 9b 



16/22 

# • 



# 




WO 99/41778 PCT/JP99/00636 

FIG.28 



411 




409b 421 417b 



411 



FIG.29 



409a 



427 




425 



413 



17/22 




18/22 




# 




WO 99/41778 PCT/JP99/00636 



FIG.31 



453 



445a 




439 443 436 441 



19/22 



WO 99/41 778 PCT/JP99/00636 



FIG.32 



460a 



460b 



445a- 



460c 




445b 
451a 



20/22 



WO 99/41778 PCT/JP99/00636 



CO 

CO 




• 21/22 • 



fs 



WO 99/41 778 PCT/JP99/00636 



O 
LO 




22/22 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP99/00636 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H01L21/68 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H01L21/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1999 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



CD-ROM of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No, 5-45468 (Laid-open No, 7-16351) 
(Nissin Electric Co., Ltd,), 
17 March, 1995 (17. 03. 95) 



PY 
PY 



JP, 10-284382, A (Komatsu Ltd.), 

23 October, 1998 (23. 10. 98) 

& WO, 9845875, Al & JP, 10-312943, A 

JP, 253 6989, B2 (International Business Machines 
Corp. ) , 

8 July, 1996 (08. 07. 96) 



If 2, 5, 10, 
11, 14-16, 18, 
35, 36, 39 



4, 6-9, 12, 
13, 17, 19-25, 
30, 32, 33, 
40-42 

3 

3 



4, 6, 7, 24, 
25, 30, 32, 33 



["x"] Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international Filing date 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"&" document member of the same patent family 



Date of the actual completion of the international search 
10 May, 1999 (10. 05. 99) 


Date of mailing of the international search report 
18 May, 1999 (18. 05. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. ^^^L 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sHRf) (July 1992) 



4 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/00636 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
Y 



PA 



JP, 7-130830, A (Sony Corp.)/ 

19 May, 1995 (19. 05. 95) (Family: none) 



JP, 9-232415, A (Noberasu Systems Inc.), 

5 September, 1997 (05. 09. 97) 

JP, 7-263528, A ( Hitachi , Ltd. ) , 
13 October, 1995 (13. 10. 95) 

6 EP, 644578, A2 & US, 5792304, A 

JP, 10-256344, A (Tokyo Electron Ltd.), 

25 September, 1998 (25. 09. 98) (Family: none) 



Form PCT/ISA/210 (continuatioira second sheet) (July 1992) 



II 



8, 9, 12, 13, 
17, 19-23, 33 

34, 45-47 

32 

40-42 
34, 45-47 



* 



t^r PCT/J P9 9/0 0 6 3 6 



A. «W«>Bi-6 (BBS»ft£S (IPC) ) 

tnt.Cl 6 H01L21/68 



SK*frofc*/MRH*sf. (BffiftffjMi (I PC) ) 
Int.Cl 6 HO 1 L 2 1X6 8 



0 *B38fflSr3B^« 1926-1999 

0*H^BBHfflS»3e^« 1 9 7 1 - 1 9 9 9 

S *H»»Hffl*f3g^« 1 9 9 4- 1 9 9 9 

B #HHfflSr5BM«4fc« 1 9 9 6 - 1 9 9 9 



'J-* 



mm-rz 



x 



b ^mmmmm^mtam 5-45468^ o *s^ffl«f3ea«a 
m y £ffl 7-i 6 3 5 it) <Dmmzmtt£thtzwmmRx$mm(Dc 
d-rom (Bmmmw^it) , 17. 3^. 1995 (17. 

0 3. 9 5) 



, 2, 
0, 1 
4-1 
8, 3 
6, 3 



5, 
1, 
6, 
5, 
9 



6-9, 
2, 13, 
19- 
3 0, 

3 3, 

4 2 



7, 
5, 
2, 
0 - 



Ftj BISttiH0Xtt«5feB«(^as 



HHHffiSSrSTLfcB 



10. 0 5. 9 9 



18.05.99 



UK 



B*H4$rFJf ( I S A/ J P) 
SHE*-?- 1 0 0-8 9 1 5 



03-358 1—1101 



3 S 



9 14 7 



3 3 9 1 



S^PCT/ I S A/2 1 0^«-<— >*) ( 1 9 9 8¥7^) 



mmmm^r PCT/JP9 9/00 636 



cjii) 



P Y 
P Y 



Y 



J P, 10-284382, A ffi&^ftfrVMYm) ,23.1 
OR. 1998 (23. 10. 98) &WO, 9845875, A 
l&JP, 10-31294 3, A 

JP, 2536989, B2 1~i/3 • \f?J*7. ■ 

• =— ->3 » , 8. 7£. 1996 (08. 0 

7. 9 6) 



JP, 7-130830, A 8c5t#tfc) , 19. 5 

995 (19. 05. 95) (77^y-^U 



A 
Y 
Y 

PA 



J P, 9-2 3 2 4 1 5, A (/^<7^ • 
KryK) , 5 . 9 J! . 1 9 9 7 (0 5. 



0 9. 9 7) 



JP, 7-26352 8, A (flSt^tt 0 StiKflsSf ) , 13. 10 
J3. 1995 (13. 10. 95) &EP, 644578, A2& 
US, 5792304, A 

JP, 10-256344, A (Mk^- V n >^^|±) , 2 
5. 9J3. 1998 (25. 09. 98) 



4, 6, 7, 

2 4, 2 5, 

3 0, 3 2, 
3 3 

8, 9, 
12, 13, 
1 7, 

1 9 — 23, 
3 3 

3 4, 

4 5-47 

3 2 



4 0 — 42 



3 4, 

4 5 — 47 



filitPCT/ ISA/210 (I 



^(OlUtt) (I 998¥7fl) 



IS£H9 



PCT/J P 9 9/0 0 6 3 6 



PY 
P Y 



Y 



A 



Y 



Y 



PA 



TP 10-284382, A (^^ft/h&Mf^) ,23.1 
Oft' 1998 (23. 1 0. 98) &WO, 9845875, A 
l&JP, 10-31294 3, A 

TP, 2536989, B2 (>f -^>a >/W • tr^** • ^ 

^•^l/-'>3y) , 8. 7^. 1 9 9 6 (0 8. 0 
7.9 6) 



TP, 7-130830, A gfe;S#f±) 
9 9 5 (1 9. 0 5. 9 5) (77 ^-*U 



19. 5 ft 



IP, 9-232415, A (/^<7^ • 
K) , 5. 9 J3. 1 9 9 7 (0 5 

TP, 7-2 6 3 5 2 8, A (^^ttB^^Fif) , 13.. 10 
ft. 1 9 9 5 (1 3. 1 0. 9 5) &EP, 6 4 4 5 7 8, A2& 
US, 5792304, A 

TP, 10-256344, A DlCM^ l"^ h n V$^f:*±) , 2 
5. 9 ft. 1998 (25. 09. 98) (77 ?!)^U 



B83H-5 



3 
3 



4,6, 7, 

2 4, 2 5, 

3 0, 3 2, 
3 3 

8, 9, 
12, 13, 
1 7, 

1 9-23, 
3 3 

3 4, 

4 5-47 

3 2 



4 0-42 



3 4, 

4 5-47 



^iCPCT/I SA/2 l : OiS2^^tt):;:(l 9 9 8^7fl) 



w ff- tt A * ft 

P CT 

(£8&, JfeHtfT«I'J$S40» 41*) 
[PCT181 PCT#yW43. 44] 



ttS^AXlittaiA 

<73*!^fa-§- P98008-PCT 


^w^^k^ti*, iiwiiHE«#oaif+a&«s:(PCT/i sa/2 20) 


P CT/ J P9 9/0 0 6 3 6 


mmtamB 


(H.^.¥) 1 6 - 0 2 " 98 





1. ISI&8R£ftlf£«>£tig _ 



5. g&fcli K) WISA^ffililU^t©*:*®^. 

□ mmm\^£for\,^z>£o\z. mmnm\%47& (pcT«uw38.2(b)) <d&&\z£v 

m 5 B [xl tfHRAa s *Lfc£*S9"e*>5. .. ., U ftt- 

• □ tHKfi A I4!£] 2r>7< £ fc'fl? o it. ' ' 



I^PC TV I S A/2 1 0. (® 1 1 9 9 8*f 7 /}) : 



p 4& 



0^ PATENT COOPERATION TRE^^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P98008-PCT 


it^d rnDTuro ArTinw SeeNotificationofTransmittaloflnternational Preliminary 
UkI HER ACTION Examination Report (Form PC T/IPEA/416) 


International application No. 

PCT/JP99/00636 


International filing date (day/month/year) 
15 February 1999(15.02.99) 


Priority date (day/month/year) 

16 February 1998 (16.02.98) 



International Patent Classification (IPC) or national classification and IPC 



H01L 21/68 




Applicant 



KOMATSU LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



I 




II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

01 March 1999 (01.03.99) 


Date of completion of this report 

27 January 2000 (27.01 .2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



^4% 



(KPT, 



0) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ational application No. 

PCT/JP99/00636 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[X] the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



| 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 3,4,6-9, 1 2, 1 3, 1 7, 1 9-34,37,38,40-47 YES 

Claims 1,2,5,10,11,14-16,18,35,36,39 NO 

Inventive step (IS) Claims 3,26-29,31,34,37,38,43-47 YES 

aaims 1 ,2,4-25,30,32,33,35,36,39-42 NO 

Industrial applicability (IA) Claims 1_47 YES 

Claims NO 



2. Citations and explanations 

The subject matter of claim 1 appears to lack novelty on account of document 1 [CD-ROM of 
the specification and drawings annexed to the written application of Japanese Utility Model 
Application No. 45468/1993 (Laid-open No. 16351/1995) NISHIN DENKI K.K.), 17 March 
1995 (17.03.95)] cited in the ISR. Document Ts concentric round-shaped coolant passage 
appears to be the turbulence mechanism that creates turbulence. 

The subject matter of claim 2 appears to lack novelty on account of document 1. Document 1 
discloses the point about providing a plurality of arc-shaped partition walls 5, 6, 7 inside platen 
1. 

The subject matter of claim 4 appears to lack an inventive step on account of document 1 and 
document 3 [JP, 2536989, B2 (INTERNATIONAL BUSINESS MACHINES 
CORPORATION), 8 July 1996 (08.07.96) cited in the ISR. Document 3 discloses the point 
about providing an Archimedian double-spiral rear cooling circulation passage. 

The subject matter of claim 5 appears to lack novelty on account of document 1 . Document 1 
discloses the point about providing coolant introduction port 3 in nearly the center of coolant 
flow region 2, and providing coolant exhaust port 4 at the edge of the coolant flow region. 

The subject matter of claim 6 appears to lack an inventive step on account of document 1 and 
document 3. Document 3 discloses the point about inlet duct 66 facing a direction parallel to the 
main side wall. 

The subject matter of claim 7 appears to lack an inventive step on account of document 1 and 
document 3. Document 3 discloses the point about inlet duct 66 being at a position extended 
toward the periphery of the substrate. 

The subject matter of claim 8 appears to lack an inventive step on account of document 1 and 
document 4 [JP, 7-130830, A (SONY CORPORATION), 19 May 1995 (19.05.95) (Family: 
none)] cited in the ISR. Document 4 discloses the point about putting mounting stage 10, which 
is provided with hollow chamber 21 for coolant introduction, inside heater 13. 

The subject matter of claim 9 appears to lack an inventive step on account of document 1 and 
document 4. The operating fluid system of document 1 and document 4 appears to provide only 
coolant. 

The subject matter of claim 10 appears to lack novelty on account of document 1. Document 
1 discloses the point about providing coolant introduction port 3 in nearly the center of coolant 
flow region 2, and providing coolant exhaust port 4 at the edge of the coolant flow region. 

The subject matter of claim 1 1 appears to lack novelty on account of document 1. Document 
l's concentric round-shaped coolant passage appears to be the turbulence mechanism that 
creates turbulence. 
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Continuation of Box V (Citations and explanations): 

The subject matter of claim 12 appears to lack an inventive step on account of document 1 
and document 4. Document 4 discloses the point about putting mounting stage 10, which is 
provided with hollow chamber 21 for coolant introduction, inside heater 13. 

The subject matter of claim 13 appears to lack an inventive step on account of document 1 
and document 4. The operating fluid system of document 1 and document 4 appears to provide 
only coolant. 

The subject matter of claim 14 appears to lack novelty on account of document 1. Document 
1 discloses the point about providing a plurality of arc-shaped partition walls 5, 6 5 7 inside platen 
1. 

The subject matter of claim 15 appears to lack novelty on account of document 1. 
Document l's concentric round-shaped coolant passage appears to be the turbulence mechanism 
that creates turbulence. 

The subject matter of claim 16 appears to lack novelty on account of document 1. Document 
1 discloses the point about providing coolant introduction port 3 in nearly the center of coolant 
flow region 2, and providing coolant exhaust port 4 at the edge of the coolant flow region. 

The subject matter of claim 17 appears to lack an inventive step on account of document 1 
and document 4. Document 4 discloses the point about putting mounting stage 10, which is 
provided with hollow chamber 21 for coolant introduction, inside heater 13. 

The subject matter of claim 18 appears to lack an inventive step on account of document 
1 and document 4. The operating fluid system of document 1 and document 4 appears to provide 
only coolant. 

The subject matter of claim 19 appears to lack an inventive step on account of document 
1 and document 4. Document 4 discloses the point about putting mounting stage 10, which is 
provided with hollow chamber 21 for coolant introduction, inside heater 13. 

The subject matter of claim 20 appears to lack an inventive step on account of document 1 
and document 4. Document 1 discloses the point about providing a plurality of arc-shaped 
partition walls 5, 6, 7 inside platen 1. 

The subject matter of claim 21 appears to lack an inventive step on account of document 
1 and document 4. Document l's concentric round-shaped coolant passage appears to be the 
turbulence mechanism that creates turbulence. 

The subject matter of claim 22 appears to lack an inventive step on account of document 
1 and document 4. Document 1 discloses the point about providing coolant introduction port 3 
in nearly the center of coolant flow region 2, and providing coolant exhaust port 4 at the edge of 
the coolant flow region. 

The subject matter of claim 23 appears to lack an inventive step on account of document 
1 and document 4. The operating fluid system of document 1 and document 4 appears to provide 
only coolant. 

The subject matter of claim 24 appears to lack an inventive step on account of document 1 
and document 3. Document 3 discloses the point about providing a coolant fluid inlet port at the 
edge of the passage. 

The subject matter of claim 25 appears to lack an inventive step on account of document 1 
and document 3. Document 1 discloses the point about providing coolant exhaust port 4 at the 
edge of the coolant flow region. 

The subject matter of claim 30 appears to lack an inventive step on account of document 1 
and document 3. Document 1 discloses the point about providing a plurality of arc-shaped 
partition walls 5, 6, 7 inside platen 1. 

The subject matter of claim 32 appears to lack novelty on account of document 1 and 
document 3 and document 5 [JP, 9-232415, A (NOBERASU SYSTEMS, INC.), 5 September 
1997 (05.09.97) cited in the ISR. Document 5 discloses metal cooling plate 60, which is flat and 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of Box V (Citations and explanations): 
circular. 

The subject matter of claim 33 appears to lack an inventive step on account of document 
1 and document 4. Document 4 discloses the point about putting mounting stage 10, which is 
provided with hollow chamber 21 for coolant introduction, inside heater 13. 

The subject matter of claims 35 and 36 appears to lack novelty on account of document 1. 
Document 1 discloses the point about providing a plurality of arc-shaped partition walls 5, 6, 7 
inside platen 1 . 

The subject matter of claim 39 appears to lack novelty on account of document 1. Document 
1 discloses the point that coolant flows nearly uniformly within the coolant passage. 

The subject matter of claim 40 appears to lack an inventive step on account of document 1 
and document 6 [JP, 7-263528, A (HITACHI, LTD.), 13 October 1995 (13.10.95) &EP, 
644578, A2 &US, 5792304, A] cited in the ISR. Document 6 discloses the point that coolant 
passage 7 is guided from coolant supply hole 33 to near coolant discharge hole 34, and then 
again runs near coolant supply hole 33. 

The subject matter of claim 41 appears to lack an inventive step on account of document 1 
and document 6. Document 1 discloses the point that the passage runs from the center to the 
outside, and document 6 discloses the point that the passage runs from the outside toward the 
center. 

The subject matter of claim 42 appears to lack an inventive step on account of document 1 
and document 6. Giving document 6's coolant passage 7 an even number of nearly arc-shaped 
portions, and providing coolant supply hole 33 and coolant discharge hole 34 at almost exactly 
the same place presents no particular difficulty. 
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